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A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 

See the English Abstract. 

[0009] 

[EMBODIMENT] - - 

In reference to the figures, the following explains an 
electrostatic inkjet recording apparatus adopting the 
present invention. As illustrated in Fig. 1, the 
electrostatic inkjet recording apparatus includes a head 
10, the head 10 ejects ink droplets to a printing sheet 11 
provided in front, and the ink droplets form printed dots 
on the printing sheet 11. 
[0010] 

The head 10 is so structured that an insulative 
orifice plate 13 is bonded with a front surface of an 
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insulative substrate 12. The substrate 12 is so formed as 
to be concave on the front surface, so that an ink chamber 
14 is formed between the concave portion and the orifice 
plate 13. The ink chamber 14 is filled with a high 
resistance ink (not illustrated), and the ink is ejected as 
the ink droplets. In addition, an ink supply port 15 is 
formed through an inner wall of the concave portion of the 
substrate 12. Through the ink supply port 15, the ink is 
supplied from an ink tank (not illustrated) to the ink 
chamber 14. Meanwhile, an ink ejection port 16 is so 
formed through the orifice plate 13 as to communicate 
with the ink chamber 14 and have a circular aperture. 
Moreover, the ink droplets are ejected from . the ink 
ejection port 16. A plurality of ink ejection ports 16 are 
formed, and these are arranged with ..^a- predetermined 
interval in a perpendicular direction of the sheet of Fig. 1. 
[0011] 

The head 10 is so structured that the ink droplets 
are ejected from the ink ejection port 16 to the printing 
sheet 11 by an electrostatic field generated forwardly from 
the ink ejection port 16. 



In each ink ejection port 16, a recording electrode 
22 is provided as a first electrode in such a manner as to 
be connected with a positive terminal of a direct-current 



[0012] 
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power source 21 via a high voltage pulse application 
means 20. As a portion of the recording electrode 22, a 
cylinder portion 22a is formed as an entire inner wall of 
the ink ejection port 16, that is, formed at an entire inner 
periphery of the ink ejection port 16. Meanwhile, provided 
in front of the head 10 and as a second electrode is a back 
electrode 24 which positions at the back of the printing 
sheet 11, faces with each ink ejection port 16, and is 
connected with a negative terminal of a direct-current 
power source 23. With this arrangement, in the case in 
which a high voltage pulse corresponding to a recording 
signal is applied to the recording electrode 22 via the high 
voltage application means 20, an ink meniscus in the ink 
ejection port 16 is charged, and this causes the ink in the 
ink ejection port 16 to be pulled in a direction of the back 
electrode 24 and ejected from the ink ejection port 16, as 
an ink droplet. As a result, the printed dot is formed on 
the printing sheet 11. Note that, the recording electrode 
22 runs through the ink chamber 14 and reaches outside 
the ink chamber 14. Outside the ink chamber 14, the 
recording electrode 22 is connected with the positive 
terminal of the direct-current power source 21 via the 
high voltage pulse application means 20. 
[0013] 

In the head 10 arranged as above, a surface area of 
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the recording electrode 22 contacting with the ink falls in 
a range of 2.8 ± 1 mm 2 . That is, an electrode area for 
supplying the electric charge from the recording electrode 
22 to the ink meniscus in the ink ejection port 16 is in a 
range of 2.8 ± 1 mm 2 . 



According to the above arrangement, because the 
electrode area for supplying electric charge from the 
recording electrode 22 to the ink meniscus in the ink 
ejection port 16 is in a range of 2.8 ± 1 mm 2 , an efficiency 
of electric charge ejection to the ink meniscus in the ink 
ejection port 1(5 can be steeply increased. Therefore, even 
in the case in which a time for applying the high voltage 
pulse is short, it is possible to avoid problems, such as (i) 
the ink droplet is not ejected from the ink ejection port 16, 
(ii) the ink droplet is split into two or more, so that the 
diameter of the printed dot becomes small, and (iii) an 
accuracy of position of the printed dot becomes low. On 
this account, it is possible to obtain the stable printed dot, 
and also possible to record a high resolution and stable 
image at a high speed. 



A diameter of the printed dot was measured under 
conditions as follows: an internal diameter of the cylinder 
portion 22a of the recording, electrode 22, that is, a 



[0014] 
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diameter of the ink ejection port 16 was 0.13 mm; an 
interval d between the recording electrode 22 and the 
back electrode 24 was 0.8 mm; a pulse voltage El of the 
high voltage pulse application means 20 was 840 V; a 
voltage of the direct-current power source 21 was 360 V, 
the voltage being superimposed on the pulse voltage El; a 
voltage E3 applied from the direct-current power source 
23 to the back electrode 24 was -1,000 V; a frequency of 
the pulse voltage El was from 1.5 KHz to 4.5 KHz; an 
applying time of the pulse voltage El is varied in a range 
from 100 us to 500 us; and the surface area of the 
recording electrode 22 contacting with the ink is 1-634 
mm 2 , 2.859 mm 2 , or 4.492 mm 2 . 



Results of the measurement are as follows. In the 
case in which the surface area of the recording electrode 
22 contacting with the ink was 1.634 mm 2 , as shown in 
Fig. 2, the printed dot was obtained when the frequency of 
the pulse voltage El was in a range from 1.5 KHz to 2.5 
KHz, but the printed was not obtained when the frequency 
of the pulse voltage El was. more than 2.5 KHz. Moreover, 
when the frequency of the pulse voltage El was in a range 
from 1;5 KHz to 2.5 KHz, the diameter of the printed dot 
was discrete with respect to the applying time of the pulse 
voltage El, and the stable printed dot was not obtained. 



[0016] 
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[0017] 



Meanwhile, in the case in which the surface area of 
the recording electrode 22 contacting with the ink was 
4.492 mm 2 , as shown in Fig. 3, (i) the printed dot was 
obtained when the frequency of the pulse voltage El was 
in a range from 1.5 KHz to 3.5 KHz, and in addition, a 
diameter of the printed dot was stable with respect to the 
applying time of the pulse voltage El and the stable 
printed dot was obtained, but (ii) the printed dot was not 
obtained when the frequency of the pulse voltage El was 
more than 3.5 KHz. 



In contrast, in the case in which the surface area of 
the recording electrode 22 contacting with the ink was 
2.859 mm 2 , as shown in Fig. 4, the printed dot was 
obtained when the frequency of the pulse voltage El was 
in a range from 1.5 KHz to 4.5 KHz, and in addition, a 
diameter of the printed dot was stable with respect to the 
applying time of the pulse voltage El and the stable 
printed dot was obtained. 



Note that, in the above example, the recording 
electrode 22 was provided on the entire inner periphery of 
the ink ejection port 16. However, the recording electrode 
22 may be provided on any part of the ink .ejection port 16. 



[0018] 



[0019] 
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For example, a plate member arranged as a part of the 
inner wall of the ink ejection port 16 may be formed as 
the recording electrode 22. 



Moreover, in the above embodiment, the ink ejection 
port 16 is a circular aperture, but may be a square 
aperture or a tapered aperture formed by changing the 
shape of the cylinder portion 22a of the ink ejection port 
16. 



[0020] 
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